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LUMINAIRE HEAT SINK 



Background of the Invention 

[0001] This invention relates to luminaires. More 
particularly, this invention relates to heat absorbing 
5 devices (i.e., heat sinks) that remove heat from 
luminaires . 

[0002] Conventional luminaires with low wattage 
lamps and relatively large housings typically do not 
exceed operating temperature limits because of heat 

10 generated by their lamps. Space within the luminaire 
and around the lamp(s) is often more than adequate to 
allow generated heat to dissipate harmlessly into the 
surrounding air via convection. Convection causes 
hotter air to rise higher than cooler air. Thus, so 

15 long as sufficient space is available, cooler air tends 
to be circulated toward a heat generating device as 
hotter air is naturally circulated away. 
[0003] However, many new luminaires are compact in 
size and have high wattage lamps. Accordingly, more 

2 0 heat is generated in less space, rendering convective 
air cooling alone inadequate, and thus resulting in 
higher operating temperatures. These higher 
temperatures may exceed the lamp manufacturers * 
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specifications, causing lamps to prematurely fail. 
Excessive heat may also cause other luminaire 
components or electrical connections to fail. 
Accordingly, heat removal from such compact, high 
5 wattage luminaires is an important design 
consideration . 

[0004] Passive heat sinks are known. Such devices 
are typically metal or other thermally conductive 
material attached to a component from which heat is 

10 transferred to the heat sink. The heat then radiates 
from the heat sink into the surrounding air. In many 
cases, passive heat sinks provide sufficient cooling to 
maintain components below their specified temperature 
limits. However, for heat sinks to be effective, 

15 particularly in high heat environments, they should 
have large amounts of surface area from which to 
radiate the heat. The more surface area, the more heat 
that can be transferred from the attached component to 
the surrounding air. Accordingly, some heat sinks have 

2 0 numerous fins, bends, or folds to increase surface 

area. This, however, causes many heat sinks to be 
large and bulky, rendering them impractical for use in 
compact luminaires . 

[0005] In view of the forgoing, it would be 

25 desirable to be able to provide a heat sink for a 
luminaire that can remove sufficient lamp heat to 
prevent premature lamp failure. 

[0006] It would also be desirable to be able to 
provide a heat sink for a luminaire that is compact, 

3 0 installs securely against a lamp socket, allows lamp 

wiring to exit the socket, and still provides access to 
the socket when needed. 

Summary of the Invention 

[0007] It is an object of this invention to provide 
3 5 a heat sink for a luminaire that can remove sufficient 
lamp heat to prevent premature lamp failure. 
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[0008] It is also an object of this invention to 
provide a heat sink for a luminaire that is compact, 
installs securely against a lamp socket, allows lamp 
wiring to exit the socket, and still provides access to 
5 the socket when needed. 

[0009] In accordance with the invention, a heat sink 
is provided that advantageously fits unobtrusively 
around a lamp socket in a luminaire. Lamp bases 
typically have temperature limits that can be exceeded 

10 in compact high wattage luminaires. One embodiment of 
the heat sink has two semicircular parts that can be 
advantageously tightened against the lamp socket to 
ensure good heat transfer away from the socket. The 
heat sink parts can be loosened to allow the lamp 

15 socket to be oriented (e.g., rotated) as desired 
this is advantageous when position-oriented lamp 
sockets are used. Furthermore, one of the two parts 
can be easily removed to provide access to the socket 
for maintenance, removal, etc. The heat sink also 

2 0 physically contacts and is preferably attached to an 

endplate of the luminaire. Heat absorbed by the heat 
sink is transferred to the endplate and quickly 
dissipated into the surrounding air via the relatively 
large exterior surface of the endplate. Moreover, the 

25 typically vertical position of the endplate allows 
convection currents of air to readily carry the heat 
away. In other embodiments of the invention, the heat 
sink can be in physical contact with other luminaire 
structures having large amounts of exterior surface 

30 area, such as, for example, a reflector or a reflector 
or luminaire housing (depending, of course, on the 
configuration of the luminaire) . The heat sink may 
also be in physical contact with a separate plate that 
is parallel with and attached to an endplate via, for 

3 5 example, studs extending out of the endplate. 

Importantly, because the heat sink of the invention 
uses the relatively large exterior surface area of 
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another structure in the luminaire, the heat sink 
itself can be small and thus used in compact luminaires 
and other apparatus having little space. 

Brief Description of the Drawings 
5 [0010] The above and other objects and advantages of 
the invention will be apparent upon consideration of 
the following detailed description, taken in 
conjunction with the accompanying drawings, in which 
like reference characters refer to like parts 

10 throughout, and in which: 

[0011] FIG. 1 is a perspective view of a luminaire 
having a heat sink in accordance with the invention; 
[0012] FIG. 2 is an elevational view of a high 
wattage lamp that can be used in the luminaire of 

15 FIG. 1; 

[0013] FIG. 3 is a perspective view of one part of a 
heat sink in accordance with the invention; 

[0014] FIG. 4 is a side profile view of the heat 
sink part of FIG. 3; 
20 [0015] FIG. 5 is a perspective view of a luminaire 

endplate, heat sink, and lamp socket in accordance with 
the invention; and 

[0016] FIG. 6 is another perspective view of the 
endplate, heat sink, and lamp socket of FIG. 5. 

2 5 Detailed Description of the Invention 

[0017] FIG. 1 shows a luminaire in accordance with 
the invention. Luminaire 100 includes a reflector 
housing 102, reflector 103, two endplates 104 and 105, 
a heat sink 106, and a lamp 108. Lamp 108 is 

3 0 preferably a high wattage lamp inserted into 0 a lamp 

socket that provides electrical connection to the lamp. 
Mounted around and against the perimeter surface of the 
lamp socket is heat sink 106, which also directly 
physically contacts and is preferably attached to 
35 endplate 104 with fasteners 112. Optionally, lamp 



- 5 - 



bracket 110 is also included in luminaire 100. In 
addition to holding the other end of lamp 108, lamp 
bracket 110 can be advantageously used to ensure that 
lamp 108 is properly aligned with respect to the 
5 reflector. 

[0018] FIG. 2 shows a high wattage lamp 208 having a 
base 214 that can be used in a luminaire of the 
invention. Lamp 208 can be, for example, a 1000 watt 
metal halide lamp. Manufacturers of such lamps specify 

10 maximum temperature limits under which the lamp should 
be operated. Base 214 is particularly vulnerable to 
excessive heat, because that is the lamp seal region 
(i.e., where the glass envelope is sealed to the base). 
Excessive heat can cause the lamp to fail prematurely. 

15 Such failure may include oxidation of the electrical 

conductors and/or a compromise of the lamp seal. Also, 
excessive heat can weaken the seal holding the glass 
envelope to the base, making removal of the lamp 
difficult and dangerous if the glass envelope separates 

2 0 from the base during removal. 

[0019] Heat sink 106 draws heat from lamp 108 away 
from the lamp base and to endplate 104. The exterior 
surface of endplate 104 has a relatively large surface 
area that allows the heat to dissipate into the 

25 surrounding air. Because heat sink 106 transfers heat 
to endplate 104, heat sink 106 does not itself require 
large amounts of surface area (such as provided by, 
e.g., fins or multiple folds) and is therefore neither 
large, bulky, nor obtrusive with respect to 

30 luminaire 100 . 

[0020] Alternatively, heat sink 106 may instead be 
in physical contact with one or more other structures 
in luminaire 100. For example, luminaire 100 may 
include a separate plate that is parallel with and 

35 attached to endplate 104. Heat sink 106 can be 
attached to the separate plate, which can then be 
attached to endplate 104 via, for example, studs 
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extending from endplate 104. In such a configuration, 
sufficient space should exist between endplate 104 and 
the separate plate to allow the heat from the separate 
plate to dissipate into the surrounding air. 
5 [0021] Heat sink 106 is a thermally conductive 
material capable of withstanding preferably at least 
about 2 5 0° C. Aluminum is preferred; however, other 
materials, such as, for example, copper, aluminum 
alloys, other metals, and ceramics (e.g., silicon 
10 carbide and aluminum nitride) may be used provided they 
have high thermal conductivity and can withstand 
temperatures of at least about 250° C. 

[0022] FIGS. 3 and 4 show an exemplary embodiment of 
one part of a heat sink in accordance with the 

15 invention. Heat sink part 3 06 has a semicircular 

profile shape 320. Each side of semicircular shape 320 
preferably has a flange 322 extending therefrom. Each 
flange 322 preferably has a coupling point, which in 
this embodiment is a notch 324 sized to receive a 

2 0 fastener. At the coupling point, heat sink part 3 06 is 
coupled to a second heat sink part to form a hollow 
structure. The second heat sink part is preferably 
identical to part 306, but alternatively need not be. 
Assembly and installation of a heat sink in accordance 

2 5 with the invention is described in detail below with 

respect to FIGS. 5 and 6. 

[0023] Heat sink part 306 is preferably manufactured 
by a hot forming process to create an extrusion of 
preferably aluminum. Such a process heats the aluminum 

3 0 until softened and then extrudes the softened aluminum 

under high heat and pressure through a die with 
openings that produce the desired cross-sectional 
shape. The extruded aluminum can then be cut into 
desired lengths. Alternatively, heat sink part 306 can 
35 be stamped, cold formed, hot formed in die castings, or 
formed in any other suitable process . 
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[0024] Heat sink part 306 preferably includes one or 
more screw tracks 326 running longitudinally (and in 
parallel if two or more tracks are present) along the 
exterior surface of part 306. Screw tracks 326 can be 
5 used to attach heat sink part 3 06 to a structure of a 
luminaire, such as, for example, an endplate. 
[0025] Heat sink part 306 optionally includes two 
threaded screw holes 328 positioned such that inserted 
screws act as a stop when a lamp socket or other object 

10 is inserted in the hollow structure formed by part 306 
and a second heat sink part. Alternatively, an 
appropriately positioned and sized indentation or 
dimple in part 306 can serve as a stop. 
[0026] Alternatively, heat sink 106, and two heat 

15 sink parts 306, can be extruded as a single almost 
fully circular (or other desired shape) hollow piece 
with a small gap separating the two longitudinal sides. 
One or more respective coupling points on each of the 
longitudinal sides are where the one-piece heat sink 

2 0 can be clamped against a lamp socket in a manner 

similar, if not identical, to the two-piece heat sink. 
[0027] FIGS. 5 and 6 show a heat sink assembly in 
accordance with the invention. Assembly 500 includes 
endplate 504 and heat sink 506. Heat sink 506 includes 

2 5 two heat sink parts 3 06 coupled together to form a 

hollow cylindrically shaped structure having two open 
ends. Heat sink 506 is operative to receive a lamp 
socket 530. Respective notches 324 of each heat sink 
part 3 06 are aligned and operative to receive 

30 fasteners 532 to couple the two parts 306 together. 

Advantageously, fasteners 532 are also used to tighten 
heat sink 506 against lamp socket 530. This ensures 
that each heat sink part 3 06 is in direct physical 
contact with a corresponding portion of the exterior 

35 surface of lamp socket 530. Advantageously, even after 
parts 306 have been coupled together and tightened 
against lamp socket 53 0 (or other object) , a space 
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still preferably exists between respective flanges 322 
of first and second parts 306 along the cylindrical 
shape such that one or more wires can pass between. 
Such wires may be from, for example, lamp socket 530. 
5 [0028] When assembled, heat sink 506 is in direct 
physical contact with endplate 504 and is preferably 
attached thereto. In this embodiment, heat sink 506 is 
fastened to endplate 504 via fasteners 533 through 
holes 534 in endplate 504 into screw tracks 326 of heat 

10 sink parts 306. 

[0029] Optional holes 328 on one of heat sink 
parts 306, appropriately positioned, can be used to 
receive screws or other hardware 632, as shown in 
FIG. 6, that can serve as stops to prevent lamp 

15 socket 53 0 from being inserted too far inside of heat 
sink 506. Thus, heat sink 506 can be used to set the 
longitudinal and lateral position of lamp socket 53 0 
within the luminaire. 

[0030] Fasteners 532, 533, 632, and 637 can be 

2 0 screws, wing nuts, rivets, clips, pins, carriage bolts, 

types of strapping (e.g., hose clamps), or other 
appropriate hardware. Screws could be used with 
separate nuts 63 7 (advantageously prevented from 
rotating by the semicircular portion of part 306) or 
25 with nuts 638 integrated in flanges 322. 

Alternatively, screws 532 can be used with threaded 
holes instead of notches 324. Moreover, fasteners 532 
and perhaps notches 324 may be replaced at the coupling 
points by one or more types of clamping or adjustable 

3 0 clip hardware that can couple two sink parts together 

as well as tighten the two parts against an object 
positioned between them. In another embodiment of the 
invention, the heat sink part 306 positioned in the 
rear of the luminaire may be welded to endplate 504. 
35 Still further, that part 306 may be attached to 

endplate 504 with a high- temperature adhesive, provided 
that the adhesive did not interfere significantly with 
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the conduction of heat from part 306 to endplate 504 
and was not adversely affected by that heat. 
[0031] By loosening fasteners 532, heat sink 
parts 3 06 can be loosened with respect to each other 
5 and lamp socket 530. This advantageously allows lamp 
socket 530 to be oriented (e.g., rotated as indicated 
by arrow 640 in FIG. 6) as desired. This feature is 
important should a position-oriented lamp socket be 
used. The rotational position of such sockets and 
10 their respective lamps can affect the light color 
and/or life of the lamps. 

[0032] Furthermore, one of heat sink parts 3 06 can 
be separately removed from a luminaire by removing 
fasteners 532 and two of fasteners 533, while the other 
15 heat sink part 306 remains attached to endplate 504. 

This provides convenient access to lamp socket 53 0 for 
maintenance, replacement, and the like. 

[0033] Note that heat sinks of the invention need 
not have a semicircular profile shape, but can have 

2 0 other shapes to match the shape of whatever luminaire 

component or object is intended to be protected from 
excessive heat. For example, heat sinks of the 
invention may have a rectangular or other polygonal 
profile shape. 
25 [0034] Thus it is seen that heat sinks for 

luminaires are provided. One skilled in the art will 
appreciate that the invention can be practiced by other 
than the described embodiments, which are presented for 
purposes of illustration and not of limitation, and the 

3 0 present invention is limited only by the claims which 

follow. 



